[Effect of intersubunit interaction in horse liver alcohol dehydrogenase on the kinetics of ethanol oxidation].
The kinetics of enzymatic oxidation of ethanol in the presence of alcohol dehydrogenase within a wide range of ethanol and NAD concentrations (pH 6.0--11.5) were studied. It was shown that high concentrations of ethanol (greater than 0.7--5 mM, depending on pH) and NAD (greater than 0.4--0.8 mM) activate alcohol dehydrogenase from horse liver within the pH range of 6.0--7.9. A mechanism of activation based on negative cooperativity of ADH subunits for binding of ethanol and NAD was proposed. The catalytic and Michaelis constants for alcohol dehydrogenase were calculated from ethanol and NAD at all pH values studied. The changes resulting from the subunit cooperativity were revealed. The nature of ionogenic groups of alcohol dehydrogenase, which affect the formation of complexes between the enzyme and NAD and ethanol, and the rate constants for catalytic oxidation of ethanol was assumed. The biological significance of the enzyme capacity for activation by high concentrations of ethanol within the physiological range of pH in the blood under excessive use of alcohol is discussed.